[ Downloaded from bloodjournal.ir on 2026-06-18 ]

<

O
(SRR

(AF-NR0) AR 0l ¥ ojled Vo0 Sosp e

bogblo Judlo (SS90 g F b sloawi>

Sl p oz 9 o

Odubiy

) S g lgL

W 5 osd 0 Jold 1) S5 SO 710 Lo s 45 ol o LoDy (55bual 5 Loshile Lol (6l
sokd alis JsSge 5 Jshe Jolss oy candlln ol 51 Sua Lyl Sl Fr (VU o Olslew Lo s
Al o olew cpl S0 g b 5 B

brigs 5950

S giial glad shu ( S35 Ol puid 3590 53 3 sladle 5o 45 1R V00 5 90 b addllas ol s
PP S5 55 45 ae PR cul ot e Sl ply Sla e 5 LaplS goS bl gl
5 S5 i 25l 4 dlerl sb 4 U ods 8 (e 5 Sl dls 5 )8 Leshle Jodle J 505
Sgd als g bl fdle 5 Jghe

bt

sl G gl bedg e S gl ) o gk ((KanKS Ol il 33 (G il Sl
o) AR o 5o 51 el giial 5 lind ST alS (omdS l0)o 3 g1 ol i ]33
5 La0d 298 sl Sl damly 4 (Jobe SRS 51 ol slaply dWI Cde 4 (Ken &5 A3l o (55l
238 o Jole S o B 5 ap S sl

S

caloshle glad g sl Ol gl Jha 53 G505 Gdshw mead 5 M5 53 (G (nl @ Bl
(P o SLBLI (e glacishe Ol gial she glad ghe Sl e e e, sSU gl S el e
Fipdilp i p e b S Dl gl S 53 LOT Sl oS a5 oS Jio (s pole sy 5 e
s

M gl (S gzl o gl fodle sgutels Solals’

MV : Sl s sl
AT A e 2l

VRAOO-TTY &ty Gadis - o pide S 5 o8 (S gy 0080305 Hlnlansl = bty PRD i e i 30 )
sl s plistir (S ple olKls o SUpo S gon 5 anVb Slidons 550 5 AT pisle 05 8 o bl g A3 ulslS Y

YAY


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

skl Jolle 5050 5 o slanir

obes Loy P BV o esiges S Slas bl
LJQ‘)LA:.) v\_..p‘))v' l._:?' 9 u\.}\a.\_.i &Lﬂu e‘}U 4\5
gb\)l_.«:{ (;]_i‘)b .(\')))\} :}_7.-) d.lﬁj_.&.:i (5)LA-:J
4SS gl S i 05 03 i b gl
am el VY e S0 3L Y Ll s~
g\Y) S "v\-—i-’; J._.EZ..& Lﬁr})jﬁj; _)-<3,-’ (5LACAA~.:9
slag,lowal ol 5l galss L sl 55 .(F )
Jb;w;: Jw):bda 6%)}3} d\)()ds&)}n};

Jmle 5 almals o Smlit (13,14) (a13;32)
s il e A3 Ye V0 O ot 5 ol Loshls
sl sl odas 5IDL Sl O glrals g5 o
Sl 33,8 0 DL (Sl Ol ol 3l 4 e
Gy 3B Sl Jsho Hye Lg) o liSm jud aeb 55k 4 D1
O_ilj_?l):)ul{u_ﬂ&l}l_wrﬁmﬂ&ﬁ)as)'\éc’
MelS S o ey o5 o0l 513 S e oSS
=SS b ysb 4 e 3L e (end stage) aul les
o (235055 plraler opl H s (J5 Sdls el
CD19 Ol .(\W 0933 5 o 1isolew 5 bl 2SS oslal
5 S S JL s ety (535058550 L CD20
(elosble slad e ool ol aat (11;14) el
(CD19 ULy pds 5 L5 a5 ULy oo L CD20 5 CDI9
b ey 1 Lesle e G131 slaely 51 S
S shas 5t (411) L UL CD20+ |, CD19+ Lo yble
CD19" Lo glle Lo b by oo Lol s ol paa
st (14;16) Lot (4;14) ,Lss LI CD27° 5, CD20 .
OO Ll o 2aS (S shas

Ll fodle Olbay o5 V0 5t (4;14) (p16;032)
sl ol ol ea s Ls.@.fk':.ﬁ Lo das &
Al S Y el S il b 4 et (4514)
Multiple ) MMSET sLa05 5 (FGFR3)C ol s
o=l a8 el Olyie 33,8 s (Myeloma SET domain
TACC3 ol 0 2ol ool 51 s Yool bl

« (Transforming Acidic Coiled Coil Containing gene)

YAY

Aoy
Jlw 53 o b Lol Jodle 4 Sls Slay sl
e 53 bads e 5L sl 5 A eols - 0 VAT
Lt SELSan 5 mpn b s 1AYA Il s Loskle
olmal S Lasble ol 65y (1)ds ol
Ao Ve Ly i S el bl LSS 5 e
sl ol Yzl 3y o ol 1 St a0
MGUS ¢y Jolonsdly 5 JUS IS IS 1 S

Monoclonal gammopathy of  undetermined )

Ol ol o=l 53 48 555 o Jol> (significance
MGUS il o /)¢ 5l 1268 Olgsaal i 55 oo Loy
Spd e sl o O (VU Comar Lo s V51 20 5o
53 A3 ) Olgos @ b e lasa i b Loshile
e Ohles 3l Ao Ve LE s S e bt JLe
Olime OLes oyl 53 45 Ly e Loshle 56 5,05 « MGUS
03 se3pm dewon Ve Sl A Ol p e e Loty
by o (V Vo) o 50 Loy AD @ 4 iy 5150
o348 5 el L PA (e i V’K*”‘ﬁ Ol les
4 s Ol ol ligls Lo Fo (VL s Ol
Ols s 5 Ol 523,55 4 Cod Ol pbits Ol 5y Aot
(DXL oo Sola (nl datme 22y OB 43 Sl

Sl S 05 o pped 5 ) ool
3 =D Sl sl BLad (gl ol g5 5o 1) i
o slmal las)s g Ol s Solew 0l G201
S Sluls o e 05 slall il (o pas
b Ol gl (SenSls 5 (s A Sl s
ClaSin 1Si5s b (ondS sy e 4 (658
2> S gl sy Se a5 el (58
o Sn s sie ol aldS S aile lacoil
el e Sl T et e
5 3Bl JUSIT 2l S (oS o s
B3md 3l mn ey 3 (FV)3 5 oyl S il
ol adsle e Gl Sluls 5 (Sasls
oS edd Aol Lshle g5 SOV Az (ke
e 55l 5 sml S5l 550 i 5 pde S0
(3500 ool (e 5 2 gloshle


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AQ jﬁl.ld" n)l.a..i A% 092

<

AU s 5l ool glad sl Sl eldS gl
e e 9 oS (S she 035 5505 ) date (gl S
Cee S sl Sl 5o 5 s e fids (S 5 03
2l sa) 48 alaaadlas (V4 YA S
Sl 5 e LI el plasil Lac SIS sind
a S o SIS sl 4 S gl sl i
CD9  ADAM12 (CD44 ( RANK (Y0 (Y4 ¥ )l
= aS dob e 08 Uik ok i DC-STAMP
sy a5 Aleds asiie Sl gbad e 5
() 5 o Ol Sl (La3ls Slo €)laedIS yinl
«CD54 CD51 xSyl —olazsl gLs S L
MMP-9 5L ke - 5L s TRAP(Sb) « CD68
Cols S gmal gl S5 s 1A ) )dzen
N5l K el (S5 s Glaedipdy 5o
o=l 5 =S 5 3L e Chlorid-7 slaJUS 5 ATPase
o e 3 Shas g |y oS gl b S
VXN e il (o) i 5,
B 51 g es s Ol el sdas S Lac ol gl
SlaS s STRO-1" 5 CD34 com b 5ib 55 sau
LUl oo 5 sl e e gl glasles iy
LaceadIS szl il o Jlog il slad ylos b Sis 3
S e $SLS) M-CSF L3 5l 5l gt L, (sl S
SIS S o, 55U GCSF (s S i, IS
S o b3 5 IL-6 5 IL-1 « GM-CSF 5 (G ) 5l S
Bone morphogenetic protein «b-FGF L (¢5l4
g L Ladslw ol a5, VEGFL 5 (BMP)-2
oS e (sla,y 551 Lacmudl sl (1Y = YA At
—FVAS o 5 1 TERP ssle 5y Ik a5 2
(4
s lac IS gl s ol o shle Joidle s
3503 3y AT gl 5 4y ) el pinl
Ol 780 53 Gl wl s Siay  ~wa S
5 sl SlaediS oS o Sage 0js el (Y0)23 S s
0152 OPG/RANKL/RANK o2ws |y Ol gl o 5
138 5 OPG (Ostoprotegrin) CJM oS Ars .
Od Jsd 4y , > « OPG 4y RANKL oo

VAL

oo b ST 5 WY passns S slagsbeal &
t(14;16) ols sl .0F OF AV)osl acils i
Losble Joole Olaw dewoys Ve L5 0 s (432.3123)
gu@u(ﬁ_&u;\gﬂij\eu&uu
59 53Sb S C-maf 53 S e C-maf 03,155,
S wl a5l (g5l 45 &S ol basic zipper
e 535 5 5SU opl e Mo sls S5 IL6 A 5 e
OF AL ol 40 55 T sk

53 DB IS e 0diS S 3 1 (6;14) (p21;932)
sl @l Ol 33 1) s ) Cget] 45 03 Lo sl
Yo 10 53 DL sl i asy sl D3 S 5b Olea
bl gt o adls g5t ploshle Ol Ao
Lasble 55l 50 doy3 0 3 Iagd=ct (6;14) (p21;932)
o o Sl 5 See glralr cpl sl sl sdaline
MUMI/IRFA Ly Ko i3 o sS ) oy slmes
multiple myeloma oncogene 1/interferon regulatory )
0338 555 Ol il sl 5 (factor 4

SEl by Sbosble Ol 53 50 1(9;14)(p13;932)
CJL’; v...h.; e e gbals ol il sid sdalin
1 59p13 ;3 PAX-5 05 oA
ol e o3 sl (glsaid 52 IS5 S/ s lvlandly
Ao

s 9 o

] g T ST 5 oDy sti] SIS 5]
b5 o s 31 s Ol o Lo
Jee OVt Cslize slas Shos 5 sliie L (g3l
b oS b sk 4 Sl WS 5 e
(Y0 )s pdls o Oy o LIS sl 5 el gz
Ol el (0diS gy Se)o S Cdar oS laodIS g
S aS LBl e (gl L 5 S plbad sl (lzes
5 Ly e e (STRO-1,CD34%) 5l s (slajliiy
(V) YVAE o 55 Sle /g sin 03, 3l (slastla
Sl ot e S5 s 4 oS ol
S = laaadllae i (ol ClodS gl 4 O e
Ot Jlad 5o Joamme sl 5516 5 (g5ludlad (Sl s
(F YY) sl 55 aze s plaze Ly Lag]


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

skl Jolle 5050 5 o slanir

3l lad o a5 i onls Ol (glaslas s
sbaskle Jedle Ohlasy )3 5 Ol sl e Jlorlil e
53 el gl Sl (P9 (g Laal s
ol Wl gla sl it > Ll5 o Sl e s
WS 5 s Nin A3l ity (Sl JslonSly ads
ods pdy g Fas-Loalwy 4 Lac o gl W e
iz elesble slad o dows & o 0L, TNF
g s> RANKL .(9)33L— s L Laol s 1,
Ol Ol 5ae Jlog il (slad shur 5 LBl g
RANK 01 ;52 wy s RANKL (s iSlen 1 5 355 00
JSi5 (o e Ol L IS sz mha s 4.5)
S e S o | Slel e s el DS gl
Gladslv bv g aS coul Jylos 2w, S OPG
9355 C‘”J; s gl 5 Ol gl 50 Jlog il
(RANK « Of Jasl 31 5 0l | —aze RANKL 4y
L RANKL o aiSan o 50 o Jas 4 Sl
3 Sl gr oIS gl b L5 sl RANK
Ol gl Jdosd jlgs a2 cOPG L 5L ge
.(YV)(A ‘_}iﬁ):;}fd‘:

[JEINC 2 D ISV S VSO BSOS SR TNCIO L geesit
Aol slmodaS Ul Ol ge o b, 55U 51 Lol 6 S an
RANKL (receptor activator of |ol Lac oIS gzl
MIP-1a&B (chemokines «nuclear factor ligand)
SDF-1a (Stromal s macrophage inflammatory protein)
al s Lasble |l j>derived factor - la)
(FY) e

o 53 CD126 0T slat| ods ;S 5 IL-6 Ol5—e
IL-as o 0L il sloshle Ludle 0 St Olsles
35t e A5 Ol e Jlas il Sl sl 56
sladsbo 5 Lac IS sl ol i) 55856 S
Ll 1) Ladl 85 s oS sl e Ol 0 olosble
B O T P S e PP S
e 53 IS gl slasla Ay Sl sl IL6 sdes
CoJlad 5 slad 45 ol sls OLES (Y o)l Ol gl
skl sLad sl sslome sl 55 Lot sin
5 ol Slasply s (WL s ool asls 2alS
e WL Slasely S 5 AL e ezl gind
(F)33 8 o el szl 3 Shes [2alS 4

Myeloma cell

Osteoclast
(% / NFxB
. / - -
~=- _> P38 u

e

INK

Ruffled Border 74
PH=3.0-3.5 T l

Osteoblast l l

Bone ]

Na?*

= O A& 5 oS gl ba 5§ RANK greb 55b 4. ologhile Jodle Ol ke Ol gl jho 3 Ik Siion s 51 plei 1) S
A lad s 53 Sl (Sl s (o S5l 4 e il pldis £ 4 5 Dy sl s 4 RANKL
il 5 g0 ks 5 035 o Joae RANKL & 5 508 o0 5 iyl B g o S 51 D550 4 (OPG) 55 34 sl s g o0
Ol aluly 49)lasee OPG Gl b s RANK 4 Jlail s RANKL 0ls b ploghle slad shu &S o Cuniles RANKL & RANK i
Jed 1 0uiS e sl 2B 5 0l b Ks Gb 5l g il LB oIS gl ti 0d Jlad 55 (CD138 ims 0T o pee oiply

Aole el el gxul s |, Wat/B-Cat @Lﬂ,flﬁ s « SFRP-2


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AQ jﬁl.ld" n)l.a..i A% 092

<

SDF1-0 55, oloshle glad b .(YO)AS o Olo I,
Oy i = ga 0 551, CXCR4 O gy s
b ey 4 aleshle glad s i, (YOl o
IL6 A5 5 55 00 8 Sebanls IL6 1 ST 5 0 S 51
CD40 S oo L IL-L ales 40 oloshle slad sl
e Ay S @ e 4 e 5 b e RIS
Sl S ekl G 55 2 L6
b sbeshl gladsln 250 5 La G b cp 5 250
LowgIl-6 p S A5 (F9)a s e il
5 ) g oS A2l e Ol e Doy il (slad sk
Al ply Ul 5 odss S hate lsble sl oy
sty sl ol S5 S il 556 S, IL6
(YO )l IS g

Olags 31 ot a5 8 3l pLashle slad
Calises Cumer 30 Pla= 5 iz 05528 olesble
POl 0l (el (i 5 S S
MPC-1" CD45" CD49e” (immature) —
MPC-1" CD45" CD49¢e" (immature) —Y
MPC-1* CD45 CD49¢™ (intermediate) —Y
MPC-1* CD45" CD49e™ (intermediate)—¥
MPC-1" CD45" CD49e" (mature) —0

MPC-1" olosble slad s Les dadslee opl Ol 53
IL-6 4y jely s Loziitens 155 o AL CD45" CDAGE
IGF-1 5 1L-6 .(fV)A sl 5 as ady 5 b 5
SHGF (rlL-6 5 s loshle i, Lol sla, 486
wls 1y olosble Jsle Sl glaes, sl « HB-EGF
33 S e s, Sk uly o SHHIGFL Oy gl w
A &5l S S5 APRIL Cllé &S 550
sy d e aoa b IL-6 Jaw 5 IGF-1 glaodss oy
Sl 5 4l )3 age b op LIGF-L 5 IL-6 (5 S
Ohlas 5l Aol sladshe 5 sboshle slad sla oo,
(F2)25 505

35 it ik IL-3 4S5 US e Olge ede Sl
Loghle Jodle (gleg s Olanal ctla 5 LS55 ol
Ohlas 51 ool Ol e Glaadly AS 0 (5L
L 23 ol 5 S e lee 1y el sl ples ¢ olosble

VAV

Lashle glad s o5 ol S5 5L laandllas
o el U et oo Loty S s e OLS
e s 5y 5o Jlad SIS g e glad sl
oS i Ol s s e 5 105 1 Ol e
il bashle Jolle 5 5h e Ol (DS o
53 a0l pgls 0313 [l 3 (2 me 53 L1y el s
51L-6 ¢ IL-1B « INFy « TNFa ¢V o ble LS

(Y)d83 o plil ICAM/LFAL (slad 53 50

‘dm_mls‘)ﬁl.é L5L_.~p‘ e ‘u-iL*’jL.L‘ Q\)LA.:.: BE]
O_.s'\ NG v_':\j}r.'.'.w‘ e oS Lgu)yn).? JI:J’J.WS/
g 4 Gl s Sl a4 Bies sl
sboskle sladsn v a5 lopdlls (lagyS s
Al s L Xyt e O b e 5 (BM s 55 50)
o shle Oley s 0T 53 Bl o Sl oS s
aS doas e muly oo 4 S 5 20l 55 S L Ole s
wloshle laysa s 03y m e S e L5 o ol 0l
YD)zl 5ol o g

Plo S s b S saST dla S e

il la, 556 Os g s e a Ol gseal i
sladsw 80 5 ad) cgr ol e LS
S il o S sles Glae s o3 5 oleshle
3 e Sl o Wil 5 sl se s Sl ol Sl
QEDYS SN PON - FRUE SR JUC I JCH Ep Y
Jols o sl 51385 laiS s aloshile lad s
5 s sl 5 % 5 531 HGF bFGF. VEGF
Ol gl 3o 325 G5, aiemsls SRl S (a5 A28
(O D)l Ol ol 3

laods ndy Sl 2V o oloshle Jshe laes,
CCR6 5 CCR5. CCR1. CXCR4: CXCR3 [to :plS 405


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

skl Jolle 5050 5 o slanir

b sls Sl
CR2 (CD21)Leul3. TAPA-1(CD81)el ,an 4, CD19
osb Olea (O Ans o L8025 1 ply JUal ShaS S
Ohlag plos L5 53 CD19 0luis s S S35 oS
ol SO Ul g 5050 e slalle lgshle
b J ool 35 S e il Jlendy ot
S Ll (B lad sh 5 scims)s,ls CD19 Oly (sl dis
(10)asl CD19 Oy I oS ol Se Coma 5
SLs 035 ;5 48 ol eals OLES el plowil (glaanlllas
Sals In vitro s ¢ CD19 sus Ol sleshle Jsko
3oy OLSal nl Losble Jodle 55 cpl o ol anils
CD27 .(0V)dil g 55 eSS 1o S CD19 oS 55
3550 sladshe w0 0T Oly & col glo bl Laxls
el 3 gdee s Jlodly 5 (gl bl slad s (Il 5
3 dle s sla bl 55 = (25 Ol slaanllas
3 S Ol s 1, CD27 ¢ sloeghle sload
sladsw 3 odlsy s 3 Ll (p S e Ll
Losble ooidlo 51 e s ST das o 0L losbls
G oS L Ol Ol 5 das e 0LES |, CD27
s 3 Golam &b iy Ly CD27 0Ly el 6l e
Codl T J gk olazt| Laxls G CD28 .(V0)s 5, o0
3355 Oy Lashle ladsha odas Lo ralb &S
JLe 5 sls flandly Lo 5 CD28 45 ol Jl> 3
SaS 5l S aleshile slad s sy 5l Oy
Ol |, (CD80 ) CD86 _—as CD28 lseds ;1
Vo shed g pleshle (slad sk CD33 .(V0) S e
Sole G 4s 1,CD33 e yhle Jdle 35l 50 Aoy
Lad b ol s osdle S o 0l ol (5 5kee
IL-6 Al o3y 55 gy ated b i sl e (S5 505855
5 2loshle slad b ol & 5 a3 1, CD33 Ol
Ol IL-6 el 2l pal S e ool Ol sl 5
oS ekl glad v o 5, — 1, CD33
Lt 33w o LA, MYC 00 Jlas IL-6 .das e
SCEBPA 05 5y S4a5, b a2 MYC ol
05 Ol 2l e e «CEBPA 05 Oly oS
S e 16 Lo ot Ll oLy 33,5+ CD33

YAA

Slee IL-3 oS it oo ol 5l esliul U 015
sladsbo bvg Cowgila 3, 5 S8 (YW)o 5
el 4 Dls Oljbos pws 53 5 255 0 M5 pleshile
6o 5555, LHBF sl 5 b o 2030 Leslle
(IS S U SN RICH- PRGN B JOUN
53,03 Ollew ol 5 Sl 3blis IS —
53 el Lashile Slal (g la 53 HBF 18 eSOl
33 G gln Wiy S oS old asiie S )l aub
ssde 5 BMP alanily s ol Wl oo 5550l sl lga
Utes) Osterix 5 RUNXL o 555, sla, 556 Ol pl
o SMADs an oDl st 5135 5 )lgs Ly
kS5 ¢ DKK1 (Dickkopf) as ol i385 (YV)s,ls
el 1y oBiulesT Ha Jlgsad s 5 IS el
(DKK1L s slagsl ol oot 2325 5 Aas oo
Sl ige sladds O 53 |y IS gl LSS
(TE)s5le o slgs Losble Lodls

Wit Slosely oS lge o oloshle sla fulendl
s o ey (Y)AS e i 5 1) DKKL s
534S e 0l |y VEGF ¢ glosbile Ol jlay Ol i she
ke L ,5b 4 VEGFR-2 5 VEGFR-1 &5 >
s JS o Ol 4S Uil e il La BMSC s
Jlos ol ladslw Lo oo g Salauly o SIL
JLes Llaze 0T LS 53 IL-6 =55 5 o Jlad VEGF
Gloshle Lodle 53 352 o puie 1) b fuslonsdly O
Ay 4 VEGF-A 555l aS el s sdal i (JLod
a1, VEGFR-2 0l Jiulsil 5 552 o Ad 5 L fulesdly
A3 Lo 5 VEGFR-L Ol il 5 i 358 525 s
4 VEGF-D 5 VEGF-C i 5 eJlos il sLad sl
IL-8 () s dald oy il lad sl
Ol aes 055 lten G slad b 3l ladiiewe
S ol O 1S e SO oS szad e 4
Sl L Lashile sladsha (55 » CD28 bl ULy
531y i IL-8 aS cn DLl sl asyls BLS |
Ady 5 pSE) L6 (YO)Iil ails Loyhle s linlie
Losble el 53 1, MCP-1 o5 15 o (Lo sole Lol
AYO)das Jlssl


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AQ jﬁl.ld" n)l.a..i A% 092

<

ez S IS ol Ol s 5 s S
5CD138 (JLaji 5 s sl bl plod ains s
S G Jslew laes, 3l S e 0L |, CD38
Sy s Laghlo o, slad sl oo ghle O len
EBV ey e ol o0 il 5B Jsbw slnes,
DFGF (sl o Joo b sy ¢ CD138 .(V0) ik o
sladsbw sl 5 Jolow ) od S fiaad 5 Ll s
Gladdn bws oYU Ol 40 48 ol ploshls
s, SLohla (FF JF0)s s 5 o 0l slashle
L OIS 455 5 ol s 01l syndecan-1(CD138) o
3 et ol Am3e Gl Gl Slad s e S
oLl Ul oty 4 ERK 05md s il 3 b
Od by Lele) MMP-9 Ol il5l 4 e oS 555
Sisyndecan-1 gas La,y 5l 8l .55 5 e (syndecan-1
el Loy OIS 55550 oS | ol g (S5 5
J= Sl rees slas Shas Wil o 5 Aile o Sl e
23 5055 5 LR 508 e Glislie 5 5058 A
Ol 33 st ol by das 13 36 o | a5 )
O s s (J g cb_.ﬂ 3l edi s, syndecan-1
S 3s CD138 sl OV)sls age 054050
Ol il b sl oSl i 53 i,
L o gl A 556 o pdy CD221 . (OA) L3 e
L CD45 | CD27 3l &5 o Ol ye 3,15 oL IGF-IR
IGF- .ol ol e (sl ST 5w L CD221 Olo ol 33l
L amlis pLSCs olesble sladsbe ;s (CD221) IR
Ole Ll Hsb o oSl 6 5 b o Juladly
Ui (IGF-IR (VU 0Ly e oo U Ol 35 s
Ol 5t (4114) L CD221 Oly a5l .ijls (g 5ok S
SS IGF-L s ol Ol s—e .(V0) sl ol o CD45 0L

(08) el Lo shle ele 3 e sl 5 Ay 55

zlosble slo Joloo (sl o Jpe o Sl ply (Slo s
L 5 50 3 4S8 55 0 sl plie b s e S
NF-KB, Wnt, « Ol o cijls (25 sloshle slad b
o,Lil PI3-K/AKT Ras/ MAPK , Jak/ STAT , Noch
Ylz| 35 PI3-K / Akt s « Ras / MAPK dSlaa 5 g

YAQ

s 45) STAT3 o33l s JLaé |, MAPK 5 STAT3
IL-6 L. CD33 Ly sl S Js5 s (MAPK
(HA) 0L 5, 0la 555 45 ol o3ls OLas .(OY) 3L e
Ol pleshle gladsbn 250 5 Lay s 3
sy L HA JuSlan 1 1) 0T cde Ol o 5 Aas oo
(Yol plesble sladshe g3, » (CD44) HA
J—ate ; SOPN 4, CD44 « S 5 ls 55 >3 Sl
wleskle slad e 65, = CDA5 Ol (OF)s 45
PSS Bl WL sl slad e 55 Ol
eled s (55, CDA5 U3 SUgo o STl o
Ol Lol 2 g0 Ol s JorlonsBly 5 5l 2 slad sk
s adsl glashle sladhe s55 2 OF Ol o 0l a3l
S 48 33 e Ol el e S J s (gl
e 4l aS o Olo 1, CD45  olosble slad sl
! MCP-1" J sl (g lake 5 MCP-1" AL Jshs oS
Glad v (IL6 UL Jar e 55 .08 o 0lo |, Sl
MCP-1" slad sl 4 s CDA5™ 5 MCP-17 Le 5Ls
LS o Ol oS L a5yl Jbrs S e CDAS
IL-6 J_e3ls < CD45™ 3 MCP-1" ,Lsshle (slad
(BCR) B J g 05 51 o pdb 0 8,5 .(0F) ditenr
Oas Jbs 5 Syl p a0 me IgM as gla gl T L
S5 53,8 BIk 3Fyn cLyn s Src o3l gl
IgM 5T S o 4 oy 55> CD45 136 B glad b
s s e 3 T b sk 55,5 s 50
e e i ol ol sl glls « CD45 Ok
o3l 5l PTKs 05,5 Jleé 53 Jlsb e & i 52
S35 ——CD45 Jy3 SUge a= S1.(00) ol Src
S el 55 0 Lo B slad s 5 Lo lesdly
o=l el s o s 31 0T oleghle glad o
5 31, CD45RO: CD45 oS Olo pleshls slad she
Lo Joleadly 45 3,50 )3 48 e Ol |, CD45RA
(0¥) |, CD45RO 4 a5 0L |, CD45RA
CD29, (D54 CD56) Jobow St slad s
O 55 0 Ol plosble gl fuland L5 (CD18
La Jlowdly 4 CD138 0Ly ol 5lud s (slad shas 53
Sl wlenl ol syt slasble glad s


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

skl Jolle 5050 5 o slanir

Ol ola] glaeki s 5 LWL = Jlasl 5 b
LER & b 3l Ca* (gslula, Lls o 5 555 0 Jled F2
godd Loy oSS S o (055,46 4 anly)
Ca" an ol slaintis s OF Jsbu 0555 oo
3C LS s Jold a8 a5l o dd 1) (ol

CamKIlI (Calcium [ Calmodulin — dependent Kinase)

JLAJJ:_J L;uJ,iMJ &u}eu L;uJ,AM ;;L,; S
sladshw das o 51,8 5L s | Ol gl a0
s 5 Notch-2 « Noteh-1 gla g2y ¢ ol sble
Ol gl sae Jlos mal slad sk 5 Jagged-2 5 Jagged-1
s 4 5 S e Ol | Jagged-1.8 5 Notch-1
saNoteh Slsely s (Jsl 55 eSad
Jsd Olpel me byl 5 ol shle slad s
S8 058 3150555 oS Hlge SO XIAP (Y )5 55 o0
23 sl adsl Jele J RS 5s sadS 5SS
oS el ol 0L ol ol Sl slad s
Ol 5 XIAP 5 51 VL sl loshle slad 5o

(FF)S o

2 3
o _—€23 21 £ socsa‘) Jak )r/\

@V /__/ Jak J;\ Socs :f /

6 & o g9
- V e

v
of ES Cells

'
* MEK
PI3K

'

\ Erk
Akt v LLE

Tumor-like 4
Proporties | Erk mTOR {
of ES Calls y i Apoptosis

Erk ; (PlAs )
Erk o~ \ L
S
=
- : ' i -
ete. G

_I Accessor _;—>C|s SOCS, Mcl-1, APPs, TIMP-1,
- "FESotr \'_“_ Lssielst Pim-1, c-Myc, cytokines, TFs, etc.

Crosstalk
Tumor Cells.

bu 5 MAPK 5 JakISTAT (gl pmens 0 Jlosd Y 2
(BY) £ onS 4 5l

IL-6RB (gp130)5 IL-6Ra I IL-6 ok s uSheS
Gl LUls W sy o8 bl 5l sds 1S5S
Jis a4 il e el JUzl Jele gp130 el |y JLK s

A gla, sSB Laol Lol a sdaze (gla)S g Lo s
Jlsd s 5 o il Ol il ke Sl 5 03 ok
s S Olse 4 Wit asely (ON(Y JS2)3 55 0
st OIS (o Joe (03255 Pt B oS
Lisl Ol gl 0355 ool 53 goge 28 Wt Slsely
Ol 1, W3 ¢ olesble (sladsbn sdas (YV)S
slad sl 53 1, Wnt3/ RNOA/ ROCK s 48 S e
Ol o blae 55 bl o Jled Ol el e Loy 2l
Losble ol sladshe Sy 2 s opl 45 0 o3l
Olsie 48 sb Olan (Yo)s s K5 sl ol ol
Lol gzl 53 Aol Slasely e cWNE s A2
AlS a e WL Gl seloy S s 5 Al e
i Wt e (F7)33 .8 o Laadly szl 3 Shas
il ol slad s (3l s i 55 ags
Ay s 53 eeedS 5 ) 5 YO (OH)2D3 (P1) S e
ods b Slosoly Glajee &5 Lz s Lts Jbo
CaR (Calcium— 5 VDR (Vitamin D Receptor) ;. ,b 3l
Jlsd .18 36 Wnt s, Sending Receptor)
395 o Wnt/B-catenin o ;lge 4 2 CaR OUS
Ly Slge ) 5 YO (OH)2D3 S das o OLES Laandlas
058 Slosial 5 bogia S slad gl s oS s 5
DL elSelo Ol il 3l oo 5lge G b 1 L
ol 51N o (S a5 2 03 QS eaie)
Ladsbo glssl a3 iosse s LWNE s OAS Jlab oS
5> Wt d'l-“)f\-:i e 45 o adalise Lol sl ol yan
WNt3a 5 o0 4y 5,106 25 glesble slad b A
O 53 ) pleshle He s iy Sl o 25
S slen alashle Sl ey 33 e slge
5 (TS o b5 1, DKKL ws Wt Lol
L5 (SFRP-2 Sla) Wit ot S ,lee sL_a, 551
Sl olan Joolse 5l S plashle glad sl
s A Ol 4S5 b Ol 5 Al e Lashle
3 Shas e a5 Uy 2SS WL Sl
== Wt d;aksv.:la;;) LS (..Jm Iy el gzl

BY 580358 0 b s el 53 sl S &
314 ol (5 505 e WIHCR™ Glsply e


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AQ jﬁl.ld" n)l.a..i A% 092

<

s Pax slaoi 5 5,ls las paired box containing genes
ABB g 53 Al A s 50 53 Oy
O3z 5 pro-B ad> 0 )3 B J sk LIS ¢ Pax-5/BSAP
SMRNA 5 5 CD19 a5 344 o i3 5 CD19 0Ly
Jslw slmes, 5 obosble s Jsbe 5 Pax-5 o555
S G 3 Kyd e bl alashle
dalpd ol S e Ol 1 LT aub gla Julendl,
Cewd 3l dgse (Pax-b 0Ly 3 o5 &S AS 0 Ol e

OVl 0Ll glosble glad b 3 CD19 Ol O3l

e
Jos S5 sk 4 Olgsnad Jlos o 1 0 5
wbdle oIS ol 5 dal o oIS gl Lol
03,5 Ulpe L cdaes LS jar e b laten L
L LaceedS sl el bosble slad ;L oS ol
1 Ol oy 55 T8 plad 15 b i o I3
o=l aS e sls Coes Ollas pl lacaadS gl o
L Ol sre sladsho 5l (S8 Ao s Les bad sk
Ol sl s 5 0l o 55 iy 5 s e JSUES
Sl ol (,Slfu 5 sl (JLe Yo dl ERtES ‘_519 oS
(FO Py oo Sh0 4 dn
Slwase; aS else b Jlis 4 Sl s 0l 2L
Ol Ol e Jle Ol ol Aes o 55
L slwd s ol glad s pled oS ol gl 55U
el s e Gy IS sl e 4
Coste dad gl o ol ok 4 e 550 S
ot e ol 53 b My O3 el ;i
oL Ol sre o 25 S s bl gl 551
i oL Gap e an sl oS Jule oSS
Ol lae semme U 395 oo laudS gzl 5 laciadl gl
Sleorls Gl e SLsohcdls Sl beds oyl
RS s A L el Sl e a5 s
ol 5 Sl s Wl e Ol (=l 53 Lad sk
L Stee s 5 Bl dede sl Slss glao st 5 byl
slad g sl Aol Jsle W e oS (03 55
sladsbe el o g 5 Ll il o 2Dl i

ARA

5 das e euls |35 gpl30c IL-6Ra 4 IL-6 Jlasl
L e dd TYK2 L JAKL la3lS cp5s 8 eame
33 54 gm s, (residues) oll= £ el Jled JAKS
Gl &S A e ah e 1) gpIB0 Seedly s 4l
Sl oS 535 o STAT3 st 4 e Jas
STATS 335 o aly s JAKS ahy & 55 01 (350
Jie aea 4y A pmls JSE edd Wil
ely JUSl pgo e Sos (GAK-STAT e)s i oo
0 Jleé ¢ IL-6 .oel RaS-MAPK s < gp130 Laww 5
Sosl L aS s3le o WI1, Grb2 5 She WSS |35 5
e 33,5 o Ras 0ds Jld a4 mee 5 LS e iiSles
A RaS Glasply s Lanls A slaply S5 0T

(OF)L 5 Il MAPK 5 Raf-1

oshile foilo 33 s g0y slo, 515
2l 5 S8 S il gy 58S SS Runx2
Al o med Jlerlilze lad s 51 acadly gl
503 e 5lge L RUNX2 b o sloyhle slad ko
Jsl e,k 93 5l olaslasla oy 51 sl gl b
53 das o 2 ILT pss 5 Jsha mdshe (55 s
Sl Golan G5 n Pl so RUNZ 2 55
o a b LB falS 4S5 S Olge Ol e loslle
Oble 53 dces Jld RUNX2 L3 51 a8 sl i
anglin 5 Slssnal S gl e bbbl Ll
V)l sdd sy sl Oluls 05 Ol L
S 3555l e i W s oS 0 35155
A s, S s Runx2 O ol e S b
2l oy = bkl Gladdow (5lge a0
sladshe s Runx2 c s Hles 5oLb 5l dacaadl sl
sl glasl iy 5 Gl Jle il e (ol
s 93 g B slacaw il S . (PA) AL
V.._la_..- pax5 s EBF (early Bcell factor) fl_; o glacaa
53, s Lulendl 5 CD19+ B glad b 35
555 (00)aS e Ol |, mRNA pax-5 5 CD19
S 3 s e IS PAX-5 O baw 5 4 BSAP s 505,
o3l szt ay Pax-5 0 .3 15 CD19 05 Oy ;3 —oge


https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

S pllle 5 0501 donns

skl Jolle 5050 5 o slanir

.,\..J;L: :le\ U‘i‘ oS At b;l.ALC« Lyt Q\)Lq.:.;

S ol i

J=e o8 lad s o Sho (G 0l 03
syam oo L Oleal g 53 aleshile slad s
5 oo Ol e glad e Sl e gla, S
e > 0T chle oS al 5 S o (5 pole 3925
e Cl el '("i)bd‘ Ol e Sl iy Ol gl
Iy olew ol A lil LT 5 0 Ol b e
A s Ohlaw Ol 53 (S5 fljj 03 50l 5 mn
.»jf ails byl Jodle

References :

1- Kyle RA, Rajkumar SV. Multiple myeloma. Blood
2008; 111(6): 2962-72.

2- San Miguel JF, Gutiérrez NC, Mateo G, Orfao A.
Conventional diagnostics in multiple myeloma. Eur J
Cancer 2006; 42(11): 1510-9.

3- Cook R. Introduction: multiple myeloma. J Manag
Care Pharm 2008; 14(7 Suppl): 4-6.

4- Silvestris F, Ciavarella S, De Matteo M, Tucci M,
Dammacco F. Bone-resorbing cells in multiple
myeloma: osteoclasts, myeloma cell polykaryons, or
both? Oncologist 2009; 14(3): 264-75.

5- Terpos E, Sezer O, Croucher P, Dimopoulos MA.
Myeloma bone disease and proteasome inhibition
therapies. Blood 2007; 110(4): 1098-104.

6- Kyle RA, Rajkumar SV. Multiple Myeloma. N Engl J
Med 2004; 351: 1860-73.

7- Terpos E. Biochemical markers of bone metabolism in
multiple myeloma. Cancer Treat Rev 2006; 32 Suppl 1:
15-9.

8- Dib IE, Gressier M, Salle V, Mentaverri R, Brazier M,
Kamel S, et al. Multiple myeloma cells directly
stimulate bone resorption in vitro by down-regulating
mature osteoclast apoptosis. Leuk Res 2008; 32(8):
1279-87.

9- Middela S, Kanse P. Nonsecretory multiple myeloma.

Indian J Orthop 2009; 43(4): 408-11.

van Marion AMW, Lokhorst HM, van den Tweel JG.

Pathology of multiple myeloma. Current Diagnostic

Pathology 2003; 9( 5): 322-7.

Joan Bladé, Laura Rosifiol. Renal, hematologic and

infectious complications in multiple myeloma. Best

Pract Res Clin Haematol 2005; 18(4): 635-52.

Bommert K, Bargou RC, Stiihmer T. Signalling and

survival pathways in multiple myeloma. Eur J Cancer

2006; 42(11): 1574-80.

13- Liebisch P, D&hner H. Cytogenetics and molecular
cytogenetics in multiple myeloma. Eur J Cancer 2006;
42(11):1520-9.

14- Pratt G. Molecular aspects of multiple myeloma. Mol

10

11

12

\aY

51 3 (Al 4l (gilge 1 s li) sleskle
sl iy 4 JLail 5 Jams oS a3l oS ol
Wt Slge 4 pomie ab gy jo s O lad 5 oS
e A e 45 08 S D 658 0l Ol e 05
e a5 ploshl Glad e o w4 Sl
S iy e Al SIS il s )
Il 22,5 e Ol e 5o s glacedl stz
SO Clad o dS DS 5 Lt s ey e
Ol l Olpil e 53 e slad s
Y YCHUIN, L gC-300 [ WO 1| VL W S WO POV,

S50 s Ly ((aodhS ol slasle Ao 5 lacadl gzl
o=l 03 (8L D pelu s fals Lo a5y 13 )y

Pathol 2002; 55(5): 273-83.
15- Bataille R, Jégo G, Robillard N, Barillé - Nion S,
Harousseau JL, Moreau P, et al. The phenotype of
normal, reactive and malignant plasma cells.
Identification of "many and multiple myelomas" and of
new targets for myeloma therapy. Haematologica 2006;
91(9): 1234-40.
Brito JL, Walker B, Jenner M, Dickens NJ, Brown NJ,
Ross FM, et al. MMSET deregulation affects cell cycle
progression and adhesion regulons in t(4;14) myeloma
plasma cells. Haematologica 2009; 94(1): 78-86.
Giuliana Cassinelli et al. Concomitant downregulation
of proliferation/survival pathways dependent on FGF-
R3, JAK2 and BCMA in human multiple myeloma
cells by multi-kinase  targeting.  Biochemical
Pharmacology, Volume 78, Issue 9, 1 November 2009,
Pages 1139-1147.
Reece DE. Management of multiple myeloma: The
changing landscape. Blood Rev 2007; 21(6): 301-14.
19- Yin T, Li L. The stem cell niches in bone. Clin Invest
2006; 116(5): 1195-201.
20- Basak GW, Srivastava AS, Malhotra R, Carrier E.
Multiple myeloma bone marrow niche. Curr Pharm
Biotechnol 2009; 10(3): 345-6.
Matayoshi A, Brown C, DiPersio JF, Haug J, Abu-
Amer Y, Liapis H, et al. Human Blood-mobilized
hematopoietic precursors differentiate into osteoclasts
in the absence of stromal cells. Proc Natl Acad Sci U S
A 1996; 93(20): 10785-90.
Roodman GD. Cell biology of the osteoclast. Exp
Hematol 1999; 27(8): 1229-41.
Qiang YW, Shaughnessy JD Jr, Yaccoby S. Wnt3a
signaling within bone inhibits multiple myeloma bone
disease and tumor growth. Blood 2008; 112(2): 374-82.
Oyajobi BO. Multiple myeloma/hypercalcemia.
Avrthritis Res Ther 2007; 9 Suppl 1: S4.
Aggarwal R, Ghobrial IM, Roodman GD. Chemokines
in multiple myeloma. Exp Hematol 2006; 34(10):
1289-95.

16

17

18

21

22

23

24

25


javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T68-4K4WH0H-2&_user=1937093&_coverDate=07%2F31%2F2006&_alid=1092466803&_rdoc=1&_fmt=high&_orig=search&_cdi=5024&_docanchor=&view=c&_ct=2729&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=7d1fac162be1eaaf125838092923a8b7
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Cancer.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Cancer.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cook%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'J%20Manag%20Care%20Pharm.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Manag%20Care%20Pharm.'\);
javascript:AL_get\(this,%20'jour',%20'Oncologist.'\);
javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Terpos%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Cancer%20Treat%20Rev.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dib%20IE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gressier%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Salle%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mentaverri%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Brazier%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kamel%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed/19838394?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WD7-49C4MBD-7&_user=1937093&_coverDate=10%2F31%2F2003&_alid=1092475584&_rdoc=1&_fmt=high&_orig=search&_cdi=6759&_sort=r&_docanchor=&view=c&_ct=9150&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=9ced9f467a8de67ef6664bd47e47be0a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBG-4GMY5CC-D&_user=1937093&_coverDate=12%2F31%2F2005&_alid=1092480965&_rdoc=1&_fmt=high&_orig=search&_cdi=6710&_docanchor=&view=c&_ct=679&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=f411c630861e6bfb33da47b0f849bc05
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBG-4GMY5CC-D&_user=1937093&_coverDate=12%2F31%2F2005&_alid=1092480965&_rdoc=1&_fmt=high&_orig=search&_cdi=6710&_docanchor=&view=c&_ct=679&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=f411c630861e6bfb33da47b0f849bc05
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bommert%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bargou%20RC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22St%C3%BChmer%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Cancer.'\);
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T68-4K6CPM5-1&_user=1937093&_coverDate=07%2F31%2F2006&_alid=1092469985&_rdoc=1&_fmt=high&_orig=search&_cdi=5024&_sort=r&_docanchor=&view=c&_ct=1011&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=8857841e2ae7fab9aaf7e3b80a5aaf56
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T68-4K6CPM5-1&_user=1937093&_coverDate=07%2F31%2F2006&_alid=1092469985&_rdoc=1&_fmt=high&_orig=search&_cdi=5024&_sort=r&_docanchor=&view=c&_ct=1011&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=8857841e2ae7fab9aaf7e3b80a5aaf56
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Cancer.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pratt%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bataille%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22J%C3%A9go%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Robillard%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barill%C3%A9-Nion%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harousseau%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moreau%20P%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Haematologica.'\);
javascript:AL_get\(this,%20'jour',%20'Haematologica.'\);
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4P-4WKK1HJ-3&_user=1937093&_coverDate=11%2F01%2F2009&_alid=1092465042&_rdoc=1&_fmt=high&_orig=search&_cdi=4980&_sort=r&_docanchor=&view=c&_ct=2&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=d9b9d59ca1acb8163689069e9d304e43
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4P-4WKK1HJ-3&_user=1937093&_coverDate=11%2F01%2F2009&_alid=1092465042&_rdoc=1&_fmt=high&_orig=search&_cdi=4980&_sort=r&_docanchor=&view=c&_ct=2&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=d9b9d59ca1acb8163689069e9d304e43
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4P-4WKK1HJ-3&_user=1937093&_coverDate=11%2F01%2F2009&_alid=1092465042&_rdoc=1&_fmt=high&_orig=search&_cdi=4980&_sort=r&_docanchor=&view=c&_ct=2&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=d9b9d59ca1acb8163689069e9d304e43
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4P-4WKK1HJ-3&_user=1937093&_coverDate=11%2F01%2F2009&_alid=1092465042&_rdoc=1&_fmt=high&_orig=search&_cdi=4980&_sort=r&_docanchor=&view=c&_ct=2&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=d9b9d59ca1acb8163689069e9d304e43
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reece%20DE%22%5BAuthor%5D
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBW-4PJ0C6P-1&_user=1937093&_coverDate=11%2F30%2F2007&_alid=1092483032&_rdoc=1&_fmt=high&_orig=search&_cdi=6721&_sort=r&_docanchor=&view=c&_ct=1091&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=96560dbce3d62c7dc89dbf04c947f045
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBW-4PJ0C6P-1&_user=1937093&_coverDate=11%2F30%2F2007&_alid=1092483032&_rdoc=1&_fmt=high&_orig=search&_cdi=6721&_sort=r&_docanchor=&view=c&_ct=1091&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=96560dbce3d62c7dc89dbf04c947f045
javascript:AL_get\(this,%20'jour',%20'Blood%20Rev.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yin%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Li%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Basak%20GW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Srivastava%20AS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Malhotra%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Carrier%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Curr%20Pharm%20Biotechnol.'\);
javascript:AL_get\(this,%20'jour',%20'Curr%20Pharm%20Biotechnol.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Oyajobi%20BO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aggarwal%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ghobrial%20IM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Roodman%20GD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Exp%20Hematol.'\);
https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AQ jﬁ\.ld” n)l.a..i A% 092

<

26-

27-

28-

29-

30

31-

32-

33

34

35

36-

37-

38

39

40-

41

42-

Stark Z, Savarirayan R. Osteopetrosis. Orphanet J Rare
Dis 2009; 4:5.

Edwards CM, Zhuang J, Mundy GR. The pathogenesis
of the bone disease of multiple myeloma. Bone 2008;
42(6): 1007-13.

Martin TJ. Paracrine regulation of osteoclast formation
and activity: milestones in discovery. J Musculoskelet
Neuronal Interact 2004; 4(3): 243-53.

Soysa NS, Alles N. NF-kappaB functions in
osteoclasts. Biochem Biophys Res Commun 2009;
378(1): 1-5.

Terpos E, Dimopoulos MA. Myeloma bone disease:
pathophysiology and management. Ann Oncol 2005;
16(8): 1223-31.

Baydar D, Amin MB, Epstein JI. Osteoclast-rich
undifferentiated carcinomas of the urinary tract. Mod
Pathol 2006; 19(2): 161-71.

Long MW, Robinson JA, Ashcraft EA, Mann KG.
Regulation of human  bone  marrow-derived
osteoprogenitor cells by osteogenic growth factors. J
Clin Invest 1995; 95(2): 881-7.

Gronthos S, Zannettino AC, Graves SE, Ohta S, Hay
SJ, Simmons PJ, et al. Differential cell surface
expression of the STRO-I and alkaline phosphatase
antigens on discrete developmental stages in primary
cultures of human bone cells. J Bone Miner Res 1999;
14(1): 47-56.

Hanada K, Dennis JE, Caplan Al. Stimulatory effects
of basic fibroblast growth  factor and bone
morphogenetic protein-2 on osteogenic differentiation
of rat bone marrow-derived mesenchymal stem cells. J
Bone Miner Res 1997; 1606-14.

Blanquaert F, Delany AM, Canalis E. Fibroblast
growth  factor-2  induces  hepatocyte  growth
factor/scatter  factor expression in  osteoblasts.
Endocrinology 1999; 140(3): 1069-74.

Grano M, Galimi F, Zambonin G, Colucci S, Cottone
E, Zallone AZ, et al. Hepatocyte growth factor is a
coupling factor for osteoclasts and osteoblasts in vitro.
Proc Natl Acad Sci U S A 1996; 93(15): 7644-8.

Yin JJ, Mohammad KS, Kéakonen SM, Harris S, Wu-
Wong JR, Wessale JL, et al. A causal role for
endothelin-I in the pathogenesis of osteoblastic bone
metastases. Proc Natl Acad Sci U S A 2003; 100(19):
10954-9.

Erlebacher A, Filvaroff EH, Ye J-Q, Derynck R.
Osteoblastic  responses to TGF-B  during bone
remodeling. Mol Biol Cell 1998; 9(7): 1903-18.
Taichman RS, Emerson SG. The role of osteoblasts in
the hematopoietic microenvironment. Stem Cells 1998;
16(1): 7-15.

Ahmed N, Khokher MA, Hassan HT. Cytokine-
induced expansion of human CD34+ stem/progenitor
and CD34+CD41+ early megakaryocytic marrow cells
cultured on normal osteoblasts. Stem Cells 1999;
17(2): 92-9.

Gehron Robey P, Young MF, Flanders KC. Osteoblasts
synthesize and respond to transforming growth factor-
type B (TGF-beta) in vitro. J Cell Biol 1987; 105(1):
457-63.

Sezer O. Myeloma hone disease: recent advances in
biology, diagnosis, and treatment. Oncologist 2009;
14(3): 276-83.

43-

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Vay

Corre J, Mahtouk K, Attal M, Gadelorge M, Huynh A,
Fleury-Cappellesso S. Bone marrow mesenchymal
stem cells are abnormal in multiple myeloma.
Leukemia 2007; 21(5): 1079-88.

Jakob C, Sterz J, Zavrski I, Heider U, Kleeberg L,
Fleissner C, et al. Angiogenesis in multiple myeloma.
Eur J Cancer 2006; 42(11): 1581-90.

Heider U, Fleissner C, Zavrski I, Kaiser M, Hecht M,
Jakob C, Sezer O. Bone markers in multiple myeloma.
Eur J Cancer 2006; 42(11): 1544-53.

Abroun S, Ishikawa H, Tsuyama N, Liu S, Li FJ,
Otsuyama K, et al. Receptor synergy of interleukin-6
(IL-6) and insulin-like growth factor-l in myeloma
cells that highly express IL-6 receptor alpha
[corrected]. Blood 2004; 103(6): 2291-8.

Kawano MM, Ishikawa H, Tsuyama N, Abroun S, Liu
S, Li FJ, et al. Growth mechanism of human myeloma
cells by interleukin-6. Int J Hematol 2002; 76 Suppl 1:
329-33.

Sprynski AC, Hose D, Caillot L, Réme T, Shaughnessy
JD Jr, Barlogie B, et al. The role of IGF-1 as a major
growth factor for myeloma cell lines and the prognostic
relevance of the expression of its receptor. Blood 2009;
113 (19): 4614-26.

Vacca A, Ribatti D. Bone marrow angiogenesis in
multiple myeloma. Leukemia 2006; 20(2): 193-9.
Mahmoud MS, Huang N, Nobuyoshi M, Lisukov IA,
Tanaka H, Kawano MM. Altered expression of Pax-5
gene in human myeloma cells. Blood 1996; 87(10):
4311-5.

Ishikawa H, Tsuyama N, Mahmoud MS, Fujii R,
Abroun S, Liu S, et al. CD19 expression and growth
inhibition of tumours in human multiple myeloma.
Leuk Lymphoma 2002; 43(3): 613-6.

Shamsasenjan K, Otsuyama K, Abroun S, Igbal MS,
Mahmoud MS, Asaoku H, Kawano MM. |L-6-induced
activation of MYC is responsible for the down-
regulation of CD33 expression in CD33+ myeloma
cells. Int J Hematol 2009; 89(3): 310-8.

Haylock DN, Nilsson SK. Osteopontin: a bridge
between bone and blood. Br J Haematol 2006; 134(5):
467-74.

Ishikawa H, Mahmoud MS, Fujii R, Abroun S,
Kawano MM. Proliferation of immature myeloma cells
by interleukin-6 is associated with CD45 expression in
human multiple myeloma. Leuk Lymphoma 2000;
39(1-2): 51-5.

Ishikawa H, Tsuyama N, Abroun S, Liu S, Li FJ,
Otsuyama K, et al. Interleukin-6, CD45 and the src-
kinases in myeloma cell proliferation. Leuk Lymphoma
2003; 44(9): 1477-81.

Van Riet I, De Waele M, Remels L, Lacor P, Schots R,
Van Camp B. Expression of cytoadhesion molecules
(CD56, CD54,CD18 and CD29) by myeloma plasma
cells. Br J Haematol 1991; 79(3): 421-7.

Chen L, Sanderson RD. Heparanase regulates levels of
syndecan-1 in the nucleus. PLoS One 2009; 4(3):
e4947

Al-Quran SZ, Yang L, Magill JM, Braylan RC,
Douglas-Nikitin VK. Assessment of bone marrow
plasma cell infiltrates in multiple myeloma: the added
value of CD138 immunohistochemistry. Hum Pathol
2007; 38(12): 1779-87.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Stark%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Savarirayan%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Orphanet%20J%20Rare%20Dis.'\);
javascript:AL_get\(this,%20'jour',%20'Orphanet%20J%20Rare%20Dis.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Edwards%20CM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhuang%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mundy%20GR%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Bone.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Martin%20TJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'J%20Musculoskelet%20Neuronal%20Interact.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Musculoskelet%20Neuronal%20Interact.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Soysa%20NS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Alles%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Biochem%20Biophys%20Res%20Commun.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Terpos%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dimopoulos%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Ann%20Oncol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Baydar%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Amin%20MB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Epstein%20JI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Mod%20Pathol.'\);
javascript:AL_get\(this,%20'jour',%20'Mod%20Pathol.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Bone%20Miner%20Res.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.'\);
javascript:AL_get\(this,%20'jour',%20'Stem%20Cells.'\);
javascript:AL_get\(this,%20'jour',%20'Stem%20Cells.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Cell%20Biol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sezer%20O%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Oncologist.'\);
javascript:AL_get\(this,%20'jour',%20'Leukemia.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jakob%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sterz%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zavrski%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Heider%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kleeberg%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fleissner%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Cancer.'\);
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T68-4K4WMP7-1&_user=1937093&_coverDate=07%2F31%2F2006&_alid=1092457940&_rdoc=2&_fmt=high&_orig=search&_cdi=5024&_sort=r&_docanchor=&view=c&_ct=6748&_acct=C000055465&_version=1&_urlVersion=0&_userid=1937093&md5=ead9a33d26c3dcce25e4be08088a3732
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abroun%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ishikawa%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsuyama%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Li%20FJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Otsuyama%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kawano%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ishikawa%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsuyama%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abroun%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liu%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liu%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Li%20FJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Int%20J%20Hematol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sprynski%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hose%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caillot%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22R%C3%A9me%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaughnessy%20JD%20Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shaughnessy%20JD%20Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barlogie%20B%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vacca%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ribatti%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Leukemia.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahmoud%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Huang%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nobuyoshi%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lisukov%20IA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tanaka%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kawano%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Blood.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ishikawa%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsuyama%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahmoud%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fujii%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abroun%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Leuk%20Lymphoma.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shamsasenjan%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Otsuyama%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abroun%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Iqbal%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahmoud%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Asaoku%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kawano%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Int%20J%20Hematol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Haylock%20DN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nilsson%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Br%20J%20Haematol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ishikawa%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahmoud%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fujii%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abroun%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kawano%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Leuk%20Lymphoma.'\);
javascript:AL_get\(this,%20'jour',%20'Leuk%20Lymphoma.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Van%20Riet%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22De%20Waele%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Remels%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lacor%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schots%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Van%20Camp%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Br%20J%20Haematol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sanderson%20RD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'PLoS%20One.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Quran%20SZ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Magill%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Braylan%20RC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Douglas-Nikitin%20VK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Hum%20Pathol.'\);
https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

S pllle 5 0501 donns

skl Jolle 5050 5 o slanir

59- Bataille R, Robillard N, Avet-Loiseau H, Harousseau
JL, Moreau P. CD221 (IGF-1R) is aberrantly expressed
in multiple myeloma, in relation to disease severity.
Haematologica 2005; 90(5): 706-7.

60- Krishnan V, Bryant HU, Macdougald OA. Regulation
of bone mass by Wnt signaling. J Clin Invest 2006;
116(5): 1202-9.

61- Kochegarov A. Small molecules for stem cells. Expert
Opin Ther Pat 2009; 19(3): 275-81.

62- Peterlik M, Grant WB, Cross HS. Calcium, vitamin D
and cancer. Anticancer Res 2009; 29(9): 3687-98.

63- Pearse RN. Wnt antagonism in multiple myeloma: a
potential cause of uncoupled bone remodeling. Clin
Cancer Res 2006; 12(20 Pt 2): 6274s-6278s.

64- Krishnan V, Bryant HU, Macdougald OA. Regulation
of bone mass by Wnt signaling. J Clin Invest 2006;

1a¥

116(5): 1202-9.

65- Komiya Y, Habas R. Wnt signal transduction
pathways. Organogenesis 2008; 4(2): 68-75.

66- Desplanques G, Giuliani N, Delsignore R, Rizzoli V,
Bataille R, Barillé-Nion S. Impact of XIAP protein
levels on the survival of myeloma cells. Haematologica
2009; 94(1): 87-93.

67- Available from: http:// www. cellsignal. com/
reference/pathway/images/Jak_Stat_IL_6.jpg

68- Giuliani N, Mangoni M, Rizzoli V. Osteogenic
differentiation of mesenchymal stem cells in multiple
myeloma: identification of potential therapeutic targets.
Exp Hematol 2009; 37(8): 879-86.

69- Martin TJ. Paracrine regulation of osteoclast formation
and activity: milestones in discovery. J Musculoskelet
Neuronal Interact 2004; 4(3): 243-53.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bataille%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Robillard%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Avet-Loiseau%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Harousseau%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Harousseau%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Moreau%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Haematologica.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Krishnan%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bryant%20HU%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Macdougald%20OA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'J%20Clin%20Invest.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kochegarov%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Expert%20Opin%20Ther%20Pat.'\);
javascript:AL_get\(this,%20'jour',%20'Expert%20Opin%20Ther%20Pat.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Peterlik%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Grant%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cross%20HS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Anticancer%20Res.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pearse%20RN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Clin%20Cancer%20Res.'\);
javascript:AL_get\(this,%20'jour',%20'Clin%20Cancer%20Res.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Krishnan%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bryant%20HU%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Macdougald%20OA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'J%20Clin%20Invest.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Komiya%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Habas%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Organogenesis.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Desplanques%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Giuliani%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Delsignore%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rizzoli%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bataille%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Barill%C3%A9-Nion%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Haematologica.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Giuliani%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mangoni%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rizzoli%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Exp%20Hematol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Martin%20TJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
https://bloodjournal.ir/article-1-409-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

<

<&
AR 5l oY ol Vo3 ‘J%u@

Review Article

Cellular and molecular aspects of Multiple Myeloma
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Abstract

Background and Objectives

Multiple Myeloma (MM) is a plasma cell disorder witch accounts for about 10% of all
hematologic cancers; 99% of patients diagnosed are older than 40 years of age. The aim of this
study is to evaluate the recognized cellular and molecular factors effective on the emergence
and development of MM.

Materials and Methods

In the present study, 150 articles about genetic translocation, osteoclast and osteoblast cells,
chemokines, signaling pathways, and Multiple Myeloma published in recent years were firstly
selected to be reviewed. Out of this number, 69 which applied to cellular and molecular
biology of MM were selected to be studied.

Results

Bone lesions and pathological fractures are the most important complications of Multiple
Myeloma. Recurrent infection, renal insufficiency, hyperproteinemia, amyloidosis,
hypercalcemia, decrease of alkaline phosphatase, and osteocalcin are other complications
which are mostly caused by cell-cell interaction, chemokine, and immunoglobulin signal
induction.

Conclusions

The results show that infiltration of tumor cells like myeloma cells is due to secretion of some
factors from BM cells as well as the presence of calcium and iron whose concentration is high
in BM.
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